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Interferon beta-1 binjection site reactions «necroses
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Wc canducted a comprehensive review of selected adverse event reports that were submitted to the Food and Drug Administration (FDA) for
itrkmbeta-Pbduringthe first 30months following licensure. The adverse eventsreviewed were injection she reactions, injection site necroses,
and non-injection site necroses. These adVEISe events were selected bacause of the relative frequency of injection site reactions and because of the
severity and sequelae of certain injection site and nondnjection site necroses. Our review enabled us to charocterize the chinical presentation and
the treatment received, which wete not described in the package insert or by the IFNB finterferon beta-1b) Multiple Sclerosis Study Group
publication, The time of onset of tie adverse events ranged from 1-29 manths after initigtion of interferon beta-1b weotment, with @ mean of |
month. In general, the more dlinicolly significant adverse events (ie, injection Site necrosis and non-njection site necrosis) developed more showly
than the injection site repctions. Greater than 85% of the advarse syants presented with one or two signs/symptoms, afthough the number of signsf
symptoms ranged from | ~8. No predominance of treatments for the adverse events was observed. The most striking finding was that the overall
sex ratio, which could be dueto reporting artifacts, was 8.1: | famale:maie.
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Introduction

Interferon beta-lb was licensed by the Food and Drug
Administration (FDA] in July 1993 for use in
decreasing the frequency of clinical exacerbations in
relapsing-emitting multiple sclerosis. Since that time,
numerous adverse event reports have been submitted
to FDA for interferon beta-lb. Among those were
adverse event reports for injection site reactions,
injection site necroses, and non-injection  Site  necroses.
Because of the relative severity and possible serious
sequelae of the injection site necroses and non-
injection site necroses in particular, we reviewed tha
reports avalable in the FDA database as to the
frequencies, clinical presentations, treatments re-
ceived, and, when possible, outcomes of these adverse
events. We believe that the results of our review are of
clinical relevance and will be useful to neurologists
who manage multiple sclerosis patients receiving
interferon beta-lb.

Methods

FDA receives adverse event reports from two sources:
{1) manufacturers, who are required by Federa
regulation to submit to FDA al adver se events known
to them for FDA-licensed products, and {2) individuals
{e.g., physicians, pharmacists, patients). who report
adverse events to FDA on a voluntary basis, whether
as private persons or on behaf of hedth care
institutions.!,” The source of the data for this review
consisted of all interferon betalb adverse event
reports received by FDA and entered into FDA's
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database between July 1993 and January 1996,

representing the first 30 months post-licensure of
interferon beta-Ib.

The criteria for selection of’ interferon betalb
adverse event reports for’ this review were: (1) ‘key
words’ (i.e., used to index each adverse event report in

'FDA's database) that denoted injection site reactions,

‘injection site necroses, and/or non-injection site
necroses and (2) the retrievability of .a hard copy of
the adverse event report, either from FDA’s post-
licensure adverse event reviewer for interferon beta-Ib
or from the FDA database archives.

Injection. site reactions were defined as localized
reactions such as ervthema or pain and excluded
necross, Non-injection dte necroses were distant  from
the injection site (e.g., fingers, forearms, genitourinary
mucosa}.

The data tabulated from each adverse event report
included patient age, patient sex, and length of
interferon beta-lb treatment at the time of onset of
the adverse event, Due to widely varying degrees of
detail provided in the adverse event reports [e.g.,
patient reported injection site reactions a couple of
weeks after starting interferon beta-Ib), the time to
onset could be uniformly determined across ail reports
only in monthly increments. Other informatian
selected’ included the clinical presentation of each
adverse event (e.g., bruising, ulceration, necrotizing
fasciitis), the treatment received for each adverse event
(e.g., steroids, antibiotics, surgery, not indicated), and
the clinica outcome of each adverse event (eg.,
resolved, indeterminate). The treatment received for
each adverse event could be uniformly determined
only overall, not whether any of multiple treatments
received were concurrent or sequential.

The percentage of missing data is noted in the
Results section. Duplicate adverse event reports [e.g.,
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separate reports for a given patient submitted by both
the physician and the manufacturer), when recognized
hv the adverse event reviewer, were eliminated from
the study. The injection site necrosis and non-injection
Site necrosis groups do not contain duplicates. The
largest group, 1443 reports of injection site reactions,
may contain a few duplicates. Adverse event reports
that described more than one of the adverse gvents
reviewed ({e.g.. both, injection site reaction and
necrosis) were categorized as the more ¢linically
significant.

For most of the adverse event reports reviewed, the
data consisted of the information contained in the
adverse event reports as originaly submitted to FDA.
In some cases, however. the information was supple-
mented by one or, both of the following means: (1)
telephone follow-up with the initial reporter and/or
other persons familiar with the patient’s adverse event
{e.g., patient, physician. pharmacist) and (2} additional
records (e.g., hospital discharge summaries, biopsy
‘reports) subsequently forwarded to FDA by those
persons.

Restilts

A total of 9032 adverse event reports for interferon
beta-lb was received by FDA between July 1993 and
January 1996. Of these, 2974 were indexed with ‘key
words denoting the adverse events selected for this
review. Hard copies of the adverse event reports
available from the reviewer or the database archives
were retrieved and known duplicates were omitted.
Reports were reviewed for 1443 (58%) of the injection
site reactions, 212 {92%]) of the injection Site necroses,

and 10 (100%) of the non-injection site necroses. The
number of reports of each adverse event reviewed is
given in Table 1. Although the relative frequencies and
percentages of the non-injection Site necroses are
included in the following text and Tables, we
acknowledge that their significance and interpretation
must be tentative, given the relatively small number of
these adverse event reports in our review.

The patient sex, patient age, and the length of
interferon beta-Ib treatment at the time of onset of the
adverse event are likewise given in Table 1, The patient
age range was similar for injection site reactions and
necroses. However, the petient age range appeared to be
considerably narrower for the non-injection site ne-
groses and included neither geriatric patients nor mae
pdients The meen number of months bewen the dat
of interferon beta-lb treatment and the onset of the
adverse event was least for the injection site reactions
(i.e., 2.1 months) and greatest for the non-injection site
necroses {i.e., 3.4 months), Although not presented in
Tade 1, 5% of all adveree evarts began within the firg
month of treatment,

The clinical presentation of the adverse events is
shown in Table 2, For the injection site reactions that
were characterized, 827 (57%) presented with arythe-
ma, and 439 (30%) presented with pain. Of the
injection site reactions, 551 (38%) presented with a
single sign/symptom. The remainder included up to
eight signs/symptoms.
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Table 1 Adverse event reports reviewed by patient sex,
patient age and length of interferon beta-Ib treatmint at the
ime of onst o the adverse event

Injection site Injection Non-injection
reactions  site negrosis site necroses

(n=1443) {n=212) (n=10)

Sex {9) .

Female 1253 (87%) 183 (86%) 10 (100%)

Male BAM%) 25 1% -

N/P? 36 (3%) 4 (%) .-
Ratio

Femae: Male 8.111 73:1 *
Age {vear)

Range 18-71 23-70 23-48

Median 42 47 42

N/ 208 (14%) 30 (14%)  3{30%]

Time bstwsen start of intarfaron beta-lb treatment and
onset of adverse event fmonths}

Range €1-28 . €£1-19 .€1-7
Mean 2.1 31 34
SD. 3.0 3.2 2.3
Median £1.0 61.0 £1.0
N/ 250 {17%) 35(17%) 1 (10%)

*N/I & information not indicated. *Ratio not calculated
becaie of redivdy smdl number of alverse event reports
ad beare all pdiats wae farde

Table g Adverse events reviewed by clinical presentation

Injection Injection Nox-injection
site site site
reactions necrosis necroses
(n=1443)  (n=212) {n=10)
Sign/Svmmptom .
Moo 212 (100%) 10 (100%)
Erythema 827 (57%) ‘22 (10%) -
Faloration’ 102 (30%) 38 (18%) -
(13%) (4%) -
Bruising 176 (12%) 22 (10%) -
Edema 156 {10%) 11 (5%) -
Discoloration 133 §9%) 2 {1%) -
Pruritus 120 (8%) 4(2%) -
Ulceration 100 (7%) 22 (10%) -
Infection 61 (4%) 25 (12%) 1 (10%)
Fasciitis 4 (2%) 2 (20%])
Vasculitis - 5 (2%) 1 (10%)
Other 193 {13%) 12 (6%)° -
N/T® 131 {9%) - -
No of Signs/Symptoms {%,
1 sign/symptom 551 (38%) 120 (53%) & (60%)
2 signs/symptoms 403 (28%) 48 {23%) 4 (40%)
3signs/symptoma 222 515%) 30 (14%)
>4 signs/symptoms 137 (10%) 22 (10%)
N/T® 131 {9%) - -

*Percentages of signs/symptoms >100.0% because »1 ad-
verse event report included »1 sign/symptom. ®*Other=
@<5.0%, in decreasing order of freauencv: hypersensitivity.
warmth, scabbing, inflammation, scarring, “dryness, tlot-

specific, Dblistering, rash, atrophv, numbness, leathery-like

sin, bumike appearance, celiulitis, psoriasis, cyst. POther=
@<3.0%. In deoressing order of frequency: cellulitis, dryness.
blistering. rash, spider angioma, thrombosis, warmth. “N/I=
information not indicated
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(H the 18 presending signs/semptams for the
injection site necroses roports. besides necrosis, no
single sign/svmptom predominated. Pain sccountod
for the most frequent presenting sign/svmptom in 39
[18%) of the reports. followed by approximately equal
percentages of infection. bruising, ervthemas. and
ileoration. Necrosis as the onlv sign/svmplomt ac-
counted for 120 (53%) of the clinical presentations,
but the remainder of the injection site necrosis reports
included up 1o seven signs/symptoms,

The clinical presentation of the non-injection site
necroses was less diverse. These presented with
necrosis alone in six of the 10 adverse event reports
and with either fasciitis. infection. or vasculitis in the

remainder. ‘ _
The treatment received for the adverse events is

shown in Table 3. Across dl adverse events, the
relative percentages for which the treatment received
was not indicated were between 48 and 77%. For the
injection Site reactions, 11 different treatments were
refjorted (e.g., antibiotics, discontinuation of interferon
beta-th, change in injection technique, steroids). No
single treatment predominated, and the number of
treatments received ranged from I-4.

Among the nine treatments specified for the
injection site necroses, antibiotics was the most
frequent, accounting for 31%, with surgery the next
most frequent. accounting for 21%. The number of
treatments received ranged from 1 -4,

When specified, onlv two treatments were reported

* for the non-injection site necroses. Surgery was the

most frequent, accounting for four of the 19 adverse
event reports, Followed by antibiotics, accounting for

Tdle 3 Advae evais reviewed by trestment recaved

SRR,

Injection injection Non-injection
site site site
reactions necreses necroses
{n=1443} {n=212) {(n=10)
Treatment*
Antibjotics 104 {7%) 65 {31%) a (20%
Discontinued 89 {#%) 9 (4% -
interferon beta-1 b
Steroids 74 {53%) 28 (13% -
Surgerv* 12 (1%) 44 121% 4 (40%
Other 167 14 {16%)° -
N/ (12%]° 102 (48% 6 (60%)

1113 {77%)
No of Treatmen ts received

1 treatment 231 {16"s) 64 (30% 2 (20%)
2 trestments 64 (6% ) 34 {16%) 2 (20%
3 3 treaments 16 (1%) 12 (6%) -

N/ 1113 {77%) 102 (48%) 6 (60%)

*Percentages of treatments >100.0% because >1 adverse
svent report included >1 treatment. “Surgerv=incision/
drainage. debridement, excision. and/or skin grafting. “Other
= @ <3.0% in decreasing order Of frequency: change in
injection technique. anaigesic. antihistamine. decreased
interferon beta-1h dosage. vitamin. anesthetic, interferon aifa.
‘Other = @ «3.0% in decreasing order of frequency: change
in injection technique. analgesic. decreased interferon beta-
1b dosage, Vitamin. anesthetic. antihistamine. interferon alfa.
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two of the 10 .ild\‘m‘qn ouvaat raparts. Tho numbar of
treatments receivedl rangod from one tr twe.

Only 5% of roports contained any information about
the outcome of the adverse pvent. Thus, there wwas
essentially no outcome infornunion avalable from {he
adverse svents reports reviewud,

Discussion

Injection site reactions. injection site necrosis, and
non-injection site necrosis were observed during the
clinica trial of interferon betalb for relapsing
remitting multiple sclerosis. Since a clinica tria
involves & relatively small. select group of patients.
we reviewed the adverse event reports for injection
Site reactions, injection Site necroses. and non-injec-
tion site necroses involving interferon betalb in the
FDA database to obtain more omplete information on
these adverse events since the drug has gone into
genera use.

The adverse event reporting system at FDA is .a
passive reporting system. Such systems have a number
of  limitations [e.g., underreporting, reporter bias,
incomplete and missing information). Also, informa-
tion as to the actual number of patients receiving this
product is not available so that incidence rates cannot
be calculated.2 Nevertheless, this reporting system can
provide useful information and provide leads for the
generation of hypotheses,

We found that the greatest percentage of adverse
events began within the firgt month of interferon beta-
1b treatment. The longest time until onset of the

. adverse gvent was 29 months. On average, the |east

clinicaly sgnificant (i.e., injection site reactions)
required less time to develop than the mare dinicaly
significant {i.e., injection site and non-injection site
necroses). The relative likelihood -of clinicdly sgnifi-
cant adverse events (e.g., requiring medical interven-
tion, resulting in irreversible and permanent sequelae)
was greatest for mm-injection site necroses. In patients
with more thari one type of adverse event, no invariant
clinical course or evolutionary pattern was observed,
Females appeared to be at greater risk, overall, than
males for these adverse events, as shown by the
composite 8.1: 1 female : maeratio in this review. The
sex ratio for multiple sclerosis is estimated to be 2 : 1
female : male’ We found ng information in our review
or from the clinical trial results to suggest what, if an!;,
factors might cause females to be more prone than
males for these adverse events. Some or al of this sex
differential could be due to artifacts (e.g., if greater
proportioris of females were treated with interferon
beta-lb, if females were less compliant with the
recommended injection site rotation pattern, if females
were more likely to report an adverse event).
Although the number of reports of non-injection site
necrosis was small and allowed only tentative
interpretations, the age range of patients who experi-
enced non-injection site necroses might be narrower
than that for beth injection site reactions and necroses.
Also, no mae or geriatric patients were included.
The treatment received for the adverse event was
avalable for approximately 30% of the cases re-
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Table 4 Comparison of injection site reaction. injection site
necrosis, and nop-injection site necrosis adverse events from
interferon beta-1b clinical trial and FDA review
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Clinical triaf*®  FDA review
(n=124] (n=1665)

Sex (%)

Females 68.4 86.8

Males 30.6 10.8

N/ 2.5

Female : mala ratio 230 6.1:1
Age fvear)

Range 18350 13-71

Mean 36.0 43.1

SD. 79 9.0

Time between start of interferon beta- t& treatment and
onset of adverse event

Median 7 days <1month
Adverse event reports {%,)
Injection ste reaction 85 30.1
Injection site necrosis 5
+ Non-injection. site 2
necrosis

“N/l=information not indicated. “Value extzapolated from
data provided®

viewed. And since only 5% of the reports contained
information as to outcome of the adverse event, no
assessment can be made of treatment eficacy based an
the adverse event reports reviewed for this study.

Given the known limitations of clinical trial,® it is of
interest to compare our results with those of the
clinical trial for interferon beta-lb presented in Table
4. In general, our results were similar. The rank order
of the adverse event frequenciesin our review was the
same as that in the clinical trial. and the time to’ onset
of the adverse event was also similar, The lower
relative percentage of adverse events in our review
was undoubtedly attributable to the known under-
reporting in a passive reporting system such as FDA's.”
This underreporting cannot be readily estimated and is
influenced by numerous variables (e.g., severity of
adverse event; number of patients under treatment,
estimated by the manufacturer to have been 30,000 in
November 1895).>* The lower relative percentage of
injection site reactions, in particular, may be in part
attributable to an under-sampling ¢f adverse events
from the FDA database. dueto limitations of the ‘key
word’ indexing of adverse event reports (i.e,, max-
imum of four ‘key words’' per adverse event report).
This under-sampling, though anticipated, could
neither be compensated for a priori nor estimated.

As might be expected, our results showed a wider
age range of patients than in the clinica trial. This can
presumably be accounted for by the postmarketing
phenomenon, that patients receiving interferon beta-lb
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after FDA licensure 'would be expected to be more
demographically and clinically diverse than' those in
the clinica tria, the latter having been selected
according to pre-set eigibility criteria.*”

Qur results showed a much higher relative fema
le male ratio of 8.1: 1 than in the clinicai trid. In the
clinical trial the female: male ratiowas?2,3: 1, which is
about the same as the estimated sex ratio for the
incidence of multiple sclerosis.".”

These findings emphasize that injection site
readtions, .injection Site necroses, and non-injection
site necrases warrant careful and continued clinica
monitoring.*- Such reactions should continue to be
reported to the manufacturer or the FDA MedWatch
program {1-800-332-1088) so that more. definitive
information on the epidemiology. treatment, and
outcome of these .adverse events may be obtained.
In particular. the apparent female preponderance of
the adverse events found in this review deserves
further study. '
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